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(54) Control of image duplication 

(57) This invention provides an image transmission 
method, image anti-duplication method, image anti-du- 
plication device, and image recording medium in which 
the information for anti-duplication control is superim- 
posed on the video signal without deterioration of the 
resultant video signal and the information is extracted 
accurately and quickly to perform anti-duplication con- 
trol. 

The output device starts generation of PN code (1 5) 
correspondingly to the PN code start timing signal T1 
generated based on the video sync signal. One chip in- 



terval of the PN code is divided to a plurality of divided 
chips correspondingly to the PN code inversion timing 
signal HT, and the original value of the chip is inverted 
on alternate one divided interval to generate the PN in- 
version code (16). The anti-duplication control signal is 
subjected to spectral spreading (17) using the PN inver- 
sion code and superimposed on the video signal (18). 
In the recording device which receives supply of the vid- 
eo signal from the output device, inversion spectral 
spreading is performed based on the PN inversion code 
generated in the same way as that generated in the out- 
put device. 
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Description 

This invention relates to an image duplication con- 
trol system for playing back a video signal recorded on 
a recording medium, and limiting or preventing the re- 
produced video signal from being played back and re- 
corded on another recording medium. It also relates to 
an image playback device, image recording device and 
image recording medium on which a video signal is re- 
corded which use this image duplication control system. 

VTR (Video Tape Recording devices) has become 
popular in daily lite, and many kinds of software which 
can be played back on a VTR are supplied abundantly 
Digital VTR or DVD (Digital Video Disks) playback de- 
vices have become available now, and provide images 
and sound of exceptionally high quality. 

There is, however, a problem in that this great abun- 
dance of software can be copied without restriction, and 
several methods have already been proposed to inhibit 
duplication. 

For example, for a VTR which outputs an analog 
video signal, one method to prevent copying uses a dif- 
ference in the AGC (Automatic Gain Control) system, or 
in the APC (Automatic Phase Control) system, of the 
VTR recording device and of a monitor receiver which 
displays the image. 

When the VTR employs AGC using a pseudo sync 
signal inserted in the video signal, a monitor receiver 
employs AGC which does not use this pseudo sync sig- 
nal. In this anti-duplication method using a difference in 
the type of AGC, a very high level pseudo sync signal 
is inserted and output in the video signal supplied from 
the playback VTR to the recording VTR as an AGC sync 
signal. 

When the VTR employs APC using the phase of a 
color burst in the video signal, the monitor receiver uses 
a different type of APC. In an anti-duplication method 
using a difference in the type of APC, the phase of the 
color burst in the video signal supplied from the playback 
VTR to the recording VTR is partially inverted. 

The monitor receiver which receives the analog vid- 
eo signal from the playback VTR plays back the image 
correctly without being affected by the high level pseudo 
sync signal in AGC or the partial phase inversion of the 
color burst signal in APC. 

On the other hand, when a VTR records, on a re- 
cording medium, the analog video signal into which 
pseudo sync signals have been inserted or the analog 
video signal which has been subjected to color burst sig- 
nal phase inverting control in the playback VTR as de- 
scribed herein above, proper gain control or phase con- 
trol based on the input signal cannot be performed, and 
so the video signal is not correctly recorded. Even if this 
signal is played back, therefore, normal picture and 
sound cannot be obtained. 

In the case of a digitized video signal, for example, 
in a digital VTR, an anti-duplication signal or an anti- 
duplication control signal comprising, for example, a du- 



plication ranking control code, is added as digital data 
to the video signal and recorded on the recording medi- 
um, so as to prevent or control duplication of the image. 
In this case, the playback digital VTR reads the vid- 
5 eo signal, audio signal and anti-duplication control sig- 
nal, and supplies them as digital or analog data to a re- 
cording digital VTR. 

In the digital VTR being used as a recording device, 
the anti-duplication control signal is extracted from the 
10 supplied playback signal, and recording of the playback 
signal is then controlled based on the anti-duplication 
control signal. For example, when the anti-duplication 
control signal comprises an anti-dupiication signal, the 
recording VTR does not perform recording. 

Alternatively, when the anti-duplication control sig- 
nal comprises a copy ranking control code, recording is 
controlled by this ranking control code. For example, 
when the copy ranking code limits duplication to one 
copy, the digital VTR used for recording adds this anti- 
dupiication code before recording the video signal and 
audio signal on the recording medium as digital data. It 
is thereinafter impossible to duplicate the video signal 
from the copy. 

Hence, in the case of a digital connection when the 
video signal, the audio signal, and the anti-duplication 
control signal used as digital signals are supplied to the 
digital VTR used as a recording device, anti -duplication 
control is performed on the recording side using the anti- 
duplication control signal by supplying this signal to the 
digital VTR as digital data. 

However, in the case of an analog connection 
where the video signal and audio signal are supplied as 
analog signals, the anti-duplication control signal is lost 
when the signal supplied to the recording device is D/A 
converted. Hence, in the case of an analog connection, 
an anti-duplication control signal must be added to the 
D/A converted image or sound signal, and this causes 
deterioration of the video signal and audio signal. 

It is, therefore, difficult to add an anti-duplication 
control signal and to extract it in the recorder for the pur- 
pose of anti-duplication control, without causing deteri- 
oration of the D/A converted video signal or audio signal. 

Conventionally, therefore, in the case of an analog 
connection, duplication was prevented by an anti-dupli- 
cation method using a difference in the AGC, or a differ- 
ence in APC characteristics, between the VTR and the 
monitor receiver as described herein above. 

However, in some cases, when anti-duplication is 
prevented using the above-mentioned difference in the 
AGC or a difference in APC characteristics between the 
VTR and the monitor receiver, depending on the type of 
AGC or APC characteristics on the recording side, the 
video signal may nevertheless be correctly recorded. In 
this case, it might happen that duplication cannot be pre- 
vented, or that the reproduced image on the monitor re- 
ceiver is distorted. Further, it was troublesome to 
change over the anti-duplication method depending on 
whether there was an analog connection or a digital con- 



25 



30 



35 



40 



45 



so 




3 EP 0 840 

nection. 

The inventors have already proposed an anti-dupli- 
cation method in which a spectrally spread anti-duplica- 
tion control signal is superimposed on a video signal (U. 
S. Patent Application No. 08175510). This method may s 
be used for both digital connections and analog connec- 
tions, and it causes no deterioration of the image or 
sound which is played back. 

According to this method, when the original record- 
ing medium is fabricated, a PN (Pseudorandom Noise) io 
sequence code (referred to hereinafter as PN code) 
used as a spreading code is generated with a sufficiently 
short period and spectrally spread by multiplying it by 
the anti-duplication control signal. In this way, a narrow 
bandwidth, high level anti-duplication control signal is is 
converted to a wideband, low level signal which does 
not affect the video signal or sound signal. This spec- 
trally spread anti-duplication control signal is then su- 
perimposed on the video signal supplied to the record- 
ing medium, and recorded. 20 

On the other hand, in the recording side, a PN code 
is generated at the same timing and phase as the PN 
code used for spectral spreading in the playback device 
relative to the video signal supplied by the playback de- 
vice. The generated PN code is multiplied by the video 25 
signal on which the anti-duplication control signal is su- 
perimposed so as to extract the original anti-duplication 
control signal, that is, so as to perform inversion spectral 
spreading. Anti-duplication is then controlled based on 
the anti-duplication control signal extracted by inversion 30 
spectral spreading. 

In this way, the anti-duplication control signal is 
spectrally spread and superimposed on the video signal 
as a wideband, low level signal in the playback device. 
It is therefore difficult for a person who wishes to illegally 35 
duplicate the video signal, to remove the anti-duplication 
control signal which is superimposed on it. 

However, it is possible for a person who wants to 
prevent illegal duplication to detect the superimposed 
anti-duplication control signal by inversion spectral 40 
spreading, and use it. This anti-duplication control signal 
is therefore supplied to the recording device together 
with the video signal. In the recording side, the anti-du- 
plication control signal is detected, and duplication is 
consistently controlled according to the detected anti- 45 
duplication control signal. 

According to this method, as described herein 
above, the spectrally spread anti-duplication control sig- 
nal is superimposed as a wideband, low level signal on 
the video signal, but it must be superimposed at a lower so 
S/N ratio than that of the video signal in order for the 
video signal not to cause deterioration of the video sig- 
nal. 

To superimpose the spectrally spread anti-duplica- 
tion control signal at a lower S/N ratio than that of the ss 
video signal, and to be able to detect the anti-duplication 
control signal superimposed on the video signal in the 
recording device, the number of the PN codes (PN code 
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length) required to spectrally spread a 1 bit anti-dupli- 
cation control signal must be sufficiently large. The PN 
code length per bit of the anti-duplication control signal 
may also be expressed as a spread gain (spread factor) 
which is the ratio (T/TC) of a time width T per bit of the 
anti-duplication control signal and a time width TC of one 
part (one chip) of the PN code. As described hereinafter, 
this spread gain is found from the S/N ratio of the infor- 
mation signal on which the anti-duplication control sig- 
nal is superimposed, in this case the S/N ratio of the 
video signal. 

For example, when the S/N ratio of the video signal 
on which the anti-duplication control signal is superim- 
posed is 50 dB, the anti-duplication control signal which 
is spectrally spread and superimposed on the video sig- 
nal must be superimposed at a lower level than 50 dB, 
which is the S/N ratio of the video signal. Also, in order 
to detect the anti-duplication control signal superim- 
posed on the video signal, its S/N ratio must be sufficient 
for the spectrally spread signal to be fully demodulated. 
If this S/N ratio is 10 dB, a spread gain of 60 dB (S/N 
ratio of 50 dB for video signal) + (S/N ratio of 1 0 dB nec- 
essary for detection) is required. In this case, the PN 
code length per bit of the anti-duplication control signal 
is 1 million code length. 

The method used in the recording device to detect 
the PN code superimposed on the video signal uses a 
matched filter or a sliding correlation. In the former case, 
the PN code is detected quickly, but only a short code 
length can be detected. At present, this code length is 
of the order of 256, and when the PN code length is 1 
million per bit of the anti-duplication control signal, it 
cannot be detected. In the latter case, PN codes of long 
length can be detected but the detection takes a long 
time. It can thus be anticipated that a considerable time 
is required to detect a PN code having a length of 1 mil- 
lion. 

Moreover, if the superimposition level of the spec- 
trally spread anti-duplication control signal is too high, 
the anti-duplication control signal causes serious visual 
interference and becomes remarkable visually. 

It would be desirable, in view of the above, to su- 
perimpose the additional information on a video signal 
for controlling duplication of the video signal without 
causing deterioration, and to control such duplication by 
accurately and quickly extracting this additional informa- 
tion. 

In accordance with a first aspect of the present in- 
vention, there is provided an image transmission meth- 
od. This method for transmitting the analog video signal 
on which the spectrally spread anti-duplication control 
signal is superimposed comprises the steps of: 

generating the spreading code repeatedly every pe- 
riod synchronously with the sync signal in the video 
signal, 

generating the inversion spreading code which is 
chip inverted every divided interval by dividing the 




5 EP0 840 

chip interval of the above-mentioned spreading 
code into N (N is an integer of 2 or larger) divided 
intervals and by inverting the original chip value on 
alternate one divided interval of the N divided inter- 
vals, and 5 
performing spectral spreading on the anti-duplica- 
tion control signal using the above-mentioned inver- 
sion spreading code. 

In accordance with a second aspect of the present io 
invention there is provided an image transmission meth- 
od which comprises the steps of: 

receiving the analog video signal on which the spec- 
trally spread anti-duplication control signal is super- is 
imposed using the inversion spreading code com- 
posed of divided intervals which are chip inverted 
every divided interval formed by dividing a chip in- 
terval of the spreading code repeated every pre- 
scribed period synchronously with the video sync 20 
signal into N (N is an integer of 2 or larger) divided 
intervals and by inverting the value of the N divided 
intervals on alternate one divided interval, 
generating the spreading code for inversion spread- 
ing which is synchronously with the sync signal in 2s 
the received video signal and is repeating every pe- 
riod which is equal to the above-mentioned pre- 
scribed period, 

generating inversion spreading code for inversion 
spreading which is chip inverted every divided in- 30 
terval by dividing a chip interval of the above-men- 
tioned spreading code for inversion spreading into 
the above-mentioned N divided intervals and by in- 
verting the original chip value of the N divided inter- 
vals on alternate one divided interval correspond- 35 
ingly to the above-mentioned inversion spreading 
code, and 

performing inversion spectral spreading using the 
above-mentioned inversion spreading code for in- 
version spreading to extract the above-mentioned 40 
anti-duplication control signal which is superim- 
posed on the above-mentioned video signal. 

In accordance with a third aspect of the present in- 
vention there is provided an image transmission method 4$ 
for transmitting the analog video signal on which the 
spectrally spread anti-duplication control signal is su- 
perimposed comprising the steps of: 

generating the spreading code which repeats every so 
first period synchronously with the sync signal in the 
video signal, 

generating the inversion spreading code which is 
chip inverted every second period by inverting all 
the chip values of the above-mentioned spreading ss 
code on alternate one second period which is dif- 
ferent from the above-mentioned first period, 
wherein the interval of the above-mentioned video 
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signal having a correlation is defined as one period, 
and 

performing spectral spreading on the above-men- 
tioned anti-duplication control signal using the 
above-mentioned inversion spreading code. 

In accordance with a fourth aspect of the present 
invention there is provided an image transmission meth- 
od which comprises the steps of: 

receiving the analog video signal on which the spec- 
tral spreading anti-duplication control signal is su- 
perimposed using the inversion spreading code 
which is chip inverted every one period of the 
above-mentioned second period in which all the 
chip values of the spreading code repeated every 
first period synchronously with the sync signal in the 
video signal are inverted in the interval repeated on 
alternate one period of the second period which is 
different from the above-mentioned first period, 
wherein the interval of the above-mentioned video 
signal having a correlation is defined as one period, 
generating the spreading code for inversion spread- 
ing which repeats every first period synchronously 
with the sync signal in the received video signal, 
generating the inversion spreading code for inver- 
sion spreading which is chip inverted every second 
period by inverting all the chip value of the above- 
mentioned spreading code in the interval repeating 
on alternate one period equal to the above-men- 
tioned second period synchronously with the above 
mentioned second period in which all the chips of 
the above-mentioned spreading code for inversion 
spreading is inverted, and 

performing inversion spectral spreading using the 
above-mentioned inversion spreading code for in- 
version spreading to extract the above-mentioned 
anti-duplication control signal superimposed on the 
above-mentioned video signal. 

According to the image transmission method in ac- 
cordance with the first aspect of the present invention, 
in the output side, the spreading code which repeats 
every prescribed period synchronously with the video 
sync signal. The chip interval of the spreading code is 
divided, for example, into two divided intervals, the value 
of the divided intervals is inverted on alternate one di- 
vided interval, and the inversion spreading code which 
is chip inverted every divided interval is generated. The 
anti-duplication control signal is spectrally spread using 
this inversion spreading code and superimposed on the 
video signal, and outputted. 

According to the image transmission method in ac- 
cordance with the second aspect of the present inven- 
tion, the spreading code for inversion spreading repeat- 
ed every period equal to the above-mentioned pre- 
scribed period used at the output side synchronously 
with the sync signal in the received video signal received 
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from the output side. The chip interval of the spreading 
code is divided, for example, into two divided intervals 
as in the same way as described for the output side, the 
value of these divided intervals is inverted on alternate 
one divided interval. 

Thereby, the inversion spreading code for inversion 
spreading which is chip inverted every divided interval 
is generated as in the output side, and inversion spectral 
spreading is performed using the inversion spreading 
code for inversion spreading. The anti-duplication con- 
trol signal which is superimposed on the video signal is 
extracted by performing the inversion spectral spread- 
ing, and anti-duplication control of video signal is per- 
formed based on the extracted anti-duplication control 
signal. 

As described herein above, in the inversion spectral 
spreading of the video signal performed in the reception 
side, inversion spectral spreading should be performed 
using the same spreading code as used in spectral 
spreading in the output side performed on the video sig- 
nal supplied from the output side. 

As described herein above, the spreading code is 
generated so as to repeat every prescribed period syn- 
chronously with the video sync signal separated from 
the video signal. As the result, correspondingly to the 
video sync signal, the spreading code for inversion 
spreading generated in the reception side is generated 
at the same timing as that of the spreading code used 
for spectral spreading in the output side. 

Further, each chip interval of the spreading code 
used for spectral spreading in the output side and the 
spreading code for inversion spreading to be generated 
in the reception side is divided into a plurality of divided 
intervals, and the divided intervals are chip inverted on 
alternate one divided interval so that the polarity is in- 
verted every one divided interval. Herein, the term chip 
inversion is defined as the operation that the original 
chip value is inverted. For example, in the case that the 
original chip value is "1 the value is changed to °0" by 
chip inversion, and conversely in the case that the orig- 
inal chip value is "0", the value is changed to "1 " by chip 
inversion. 

Therefore, in the case that one chip interval is di- 
vided into four divided intervals, and if the chip is chip 
inverted on alternate one divided interval and the value 
of the chip is "1 ", then the value of the respective divided 
intervals is "1 , 1 , 1 , 1 " and then the value is changed to 
"1 , 0, 1 , 0" by inverting the value on alternate one divided 
interval. In the same way, if the value of the chip is "0", 
the value of the respective divided intervals is B 0, 0, 0, 
0", and then the value is changed to B 0, 1,0, 1" by in- 
verting the value on alternate one divided interval. As 
the result, the inversion spreading code having the po- 
larity differentiated every one divided interval is gener- 
ated. 

In the reception side, in the same way as performed 
in the output side, one chip is divided into a plurality of 
divided interval, inversion spectral spreading is per- 



formed using the spreading code for inversion spread- 
ing which is the chip inverted so that the polarity is dif- 
ferentiated every one divided interval, and the additional 
information which is spectrally spread and superim- 
5 posed on the video signal is detected. 

When inversion spectral spreading is performed, 
the playback signal including the spectrally spread anti- 
duplication control signal is multiplied by the inversion 
spreading code having the polarity differentiated every 
io one divided interval as described herein above, and re- 
sults are integrated, thereby the anti-duplication control 
signal superimposed on the playback signal is extract- 
ed. In this case, because the inversion spreading code 
having the polarity differentiated every one divided in- 
'5 terval is multiplied by the playback signal, the polarity of 
the video signal component in the playback signal is in- 
verted every one divided interval. 

The video signal is a signal having a high correlation 
between adjacent pixels. Therefore, in integral process- 
20 ing for inversion spectral spreading, the video signal 
component having the polarity differentiated alternately 
in one chip is canceled by integration and is offset. 

For example, in the case that one chip interval of 
the spreading code corresponds to two pixels of the vid- 
25 eo signal, the polarity of the spreading code and video 
signal is inverted between adjacent pixels. In this case, 
because the correlation of the video signal correspond- 
ing to the adjacent pixels having the opposite polarity is 
high, these video signal components having the oppo- 
se site polarity are canceled each other and offset. In other 
words, by utilizing the correlation in the horizontal scan- 
ning line direction of the video signal, the video signal 
component is canceled every divided interval formed by 
dividing one chip interval into a plurality of divided inter- 
ns vals when inversion spectral spreading is performed, 
and the anti-duplication control signal is detected easily. 

As described herein above, because the polarity is 
inverted every divided interval formed by dividing one 
chip interval into a plurality of divided intervals, even in 
to the case of the active dynamic image, the video signal 
component is canceled efficiently when inversion spec- 
tral spreading is performed as described herein above, 
and the anti-duplication control signal is extracted accu- 
rately and quickly. 
45 Thereby, the additional information which is spec- 
trally spread and superimposed on the video signal is 
detected and the detection efficiency of the additional 
information is improved without adverse effect of the 
high level video signal component. Accordingly, the de- 
$o tection efficiency of the additional information superim- 
posed on the video signal is improved and the spread 
gain is reduced. 

Because one chip interval of the spreading code is 
divided into a plurality of divided intervals and the value 
55 of these divided intervals is inverted on alternate one 
divided interval, the polarity of the anti-duplication con- 
trol signal to be superimposed on the video signal is in- 
verted correspondingly to the multiplied spreading code. 
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In this case, brightness change of the anti-duplication 
control signal superimposed on the video signal is in- 
verted between adjacent ant i -duplication control signals 
having opposite polarity like the polarity inversion every 
field and polarity inversion every horizontal scanning in- 
terval of color sub-carrier of the color video signal, and 
the anti-duplication control signal is averaged and di- 
minished visually Thus, the visual interference of the 
played back image due to superimposition of the anti- 
duplication control signal is diminished visually 

According to the video signal transmission method 
in accordance with the third aspect of the present inven- 
tion for example, the spreading code which repeats eve- 
ry first period synchronously with the vertical sync signal 
in the video signal is generated, and all the chips of the 
spreading code in the interval repeated on alternate one 
period of the second period which is different from the 
first period and is synchronously, for example, with hor- 
izontal signal are inverted. The anti-duplication control 
signal control signal is spectrally spread using the inver- 
sion spreading code generated as described herein 
above, and superimposed on the video signal and out- 
putted. 

According to the video signal transmission method 
in accordance with the fourth aspect of the present in- 
vention like the inversion spreading code which is gen- 
erated by spectrally spreading the anti-duplication con- 
trol signal superimposed on the received video signal, 
for example, the spreading code for inversion spreading 
which repeats every same period as the first period syn- 
chronously with the vertical sync signal is generated. 

Then, the inversion spreading code for inversion 
spreading having the all the chip of the spreading code 
for inversion spreading inverted in the same interval as 
that of the inversion spreading code which is generated 
by spectrally spreading the anti-duplication control sig- 
nal synchronously with the above-mentioned second 
period is generated. Inversion spectral spreading is per- 
formed using the inversion spreading code for inversion 
spreading, and the anti-duplication control signal super- 
imposed on the video signal is extracted. The anti-du- 
plication control of the video signal is performed using 
the extracted anti-dupiication control signal. 

Thereby, like the image transmission method in ac- 
cordance with the first and second aspects the spread- 
ing code can be generated at the same timing as the 
video sync signal in both the output side and reception 
side of the video signal. 

In both the output side and reception side, all the 
chip values of the spreading code in the interval repeat- 
ed every one period of the above-mentioned second pe- 
riod are inverted, and spectral spreading and inversion 
spectral spreading are performed using the inversion 
spreading code which is chip inverted every one period 
of the second period. As the result, the video signal com- 
ponent of the playback signal multiplied by the inversion 
spreading code for inversion spectral spreading has the 
polarity inverted every one period of the second period. 



Because the video signal component having the polarity 
inverted every one period of the second period is offset 
by integration, and the additional information superim- 
posed on the video signal can be extracted without ad- 
5 verse effect of the video signal component. Thus, the 
detection efficiency of the anti-duplication control signal 
which is spectrally spread and superimposed on the vid- 
eo signal is improved. 

Also as described herein above, the polarity of the 

10 anti-duplication control signal to be superimposed on 
the video signal is inverted correspondingly to the 
spreading code to be multiplied. Therefore, because 
brightness change of the anti-duplication control signal 
superimposed on the video signal is inverted between 

'5 adjacent anti-duplication control signals having oppo- 
site polarity, the anti-duplication control signal is aver- 
aged and diminished visually. Thus, the visual interfer- 
ence of the played back image due to the superimposed 
anti-duplication control signal is diminished visually. 

20 In order that the invention may be better under- 
stood, the following non- limitative description of an em- 
bodiment of the image transmission method, image anti- 
duplication method, image anti-duplication device, and 
image recording medium of the present invention is giv- 

25 en with reference to the drawings, in which: 

Fig. 1 is a block diagram for illustrating one embod- 
iment of a video signal output device to which the 
image transmission method of the invention is ap- 
30 plied. 

Fig. 2 is a block diagram for illustrating one embod- 
iment of a video signal recording device to which 
the image transmission method is applied. 
Fig. 3 is a block diagram for illustrating an exempla- 
rs ry PN code generator of the image output device 
and the image recording device shown in Fig. 1 and 
Fig. 2. 

Fig. 4 is a diagram for describing an example of a 
PN code start timing signal. 
*o Fig. 5 is a diagram for describing an example of a 
PN code generator. 

Fig. 6 is a diagram for describing an example of an 
inversion timing of a PN code chip in the image out- 
put device and image recording device to which the 
45 image transmission method of the present invention 
is applied. 

Fig. 7 is a diagram for describing an example of a 
PN code chip inversion timing and PN inversion 
code in the image output device and image record- 
50 jng device to which the image transmission method 
of the present invention is applied- 
Fig. 8 is a diagram for describing another example 
of a PN code chip inversion timing and PN inversion 
code in the image output device and image record- 
5 5 ing device to which the image transmission method 
of the present invention is applied. 
Fig. 9 is a diagram for describing further another ex- 
ample of a PN code chip inversion timing in the im- 
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age output device and image recording device to 
which the image transmission method of the 
present invention is applied. 

Fig. 10 is a diagram for describing yet another ex- 
ample of a PN code chip inversion timing in the im- 
age output device and image recording device to 
which the image transmission method of the 
present invention is applied. 

Fig. 11 is a diagram for describing another example 
of a PN code generation start timing in the image 
output device and image recording device to which 
the image transmission method of the present in- 
vention is applied. 

In the following description of the embodiment, it will 
be assumed that the image playback device and image 
recording device are used as an image anti-duplication 
device of the present invention. Also it is assumed that 
both the image playback device and image recording 
device are devices used as a recording/playback device 
of a DVD (Digital video Disc) referred to as DVD device 
hereinafter). To simplify the description, the audio signal 
system will be omitted. 

As will be described in detail hereinafter, in the im- 
age duplication control system described below, an anti- 
duplication control signal is superimposed as additional 
information in the information playback device using a 
PN (Pseudorandom Noise) sequence code (PN code). 
This code is inversion spectrally spread in the informa- 
tion recording device so as to extract the anti-duplication 
control signal which is used to control duplication of the 
video signal. 

Fig. 1 and Fig. 2 are drawings for describing an im- 
age output device (referred to simply as output device 
hereinafter) 10 and an image recording device (referred 
to simply as recording device hereinafter) 20 used in an 
image anti-duplication system according to this embod- 
iment. In other words, the output device 10 corresponds 
to the output system of a DVD device, and the recording 
device 20 corresponds to the recording system of a DVD 
device. 

In Fig. 1 , on a recording medium 100 that is a DVD 
in this case, digitized images and audio signals are re- 
corded together with an anti-duplication control signal 
as additional information. The anti-duplication control 
signal may be recorded on the innermost or outermost 
TOC or a track area known as the directory, or it may be 
inserted on a track in which image data or audio data is 
recorded, namely, on the area different from the data 
recording area. Hereinafter, an example of the latter 
case that the anti-duplication control signal is read out 
at the same time as the video signal is described. 

In this embodiment, to simplify the description, the 
anti-duplication control signal is a 1 bit signal for indicat- 
ing inhibition or permission of a video signal duplication, 
the anti-duplication control signal may be a signal for 
limiting the number of duplications such as a signal for 
permitting only the first duplication. The anti-duplication 



control signal is added in the video signal. The recording 
medium 100 is mounted on the output device 10, and 
the recorded signal is read out. 

As shown in Fig. 1 , the playback device 1 0 compris- 
5 es a read-out unit 11, demodulator, 12, anti-duplication 
control signal extractor 13, sync separator 14, PN code 
generator 1 5, PN code inverter 1 6, spectrally spread an- 
ti-duplication control signal generator (referred to as SS 
hereinafter (SS is an abbreviation of spectral spreading) 
io anti-duplication control signal generator) 17, adder 18 
and D/ A conversion circuits 191, 192. 

The read-out unit 11 extracts a playback video sig- 
nal component S2 from the playback signal S1 obtained 
from the recording medium 100, and supplies it to the 
*5 demodulator 12 and anti-duplication control signal ex- 
tractor 13. 

The demodulator 1 2 demodulates the playback vid- 
eo signal component S2, generates a digital video sig- 
nal, and supplies it to the D/A conversion circuit 191. 
The D/A conversion circuit 1 91 converts the digital video 
signal to an analog video signal S2A comprising a sync 
signal, and supplies the result to the sync separator 14 
and adder 18. 

The anti-duplication control signal extractor 13 ex- 
tracts an anti-duplication control signal S3 added to the 
playback video signal component S2, and supplies the 
extracted anti-duplication control signal S3 to the SS an- 
ti-duplication control signal generator 17. 

The sync separator 14 removes an video sync sig- 
nal S4 from the analog video signal S2A, and supplies 
the result to the PN code generator 1 5. According to this 
embodiment, a horizontal sync signal is used as the vid- 
eo sync signal S4. 

The PN code generator 15 generates a PN code 
(spreading code) using the vertical sync signal S4 as a 
reference and forms various timing signals to be used 
in other processors. In detail the PN code generator 15 
functions as a spreading code generation means for 
generating a spreading code for spectral spreading. 

Fig. 3 is a block diagram for describing the PN code 
generator 1 5 of the output device 10. As shown in Fig. 
3, the PN code generator 1 5 comprises a PN code start 
timing signal generator 151, PLL circuit 152, PN code 
generator 153, and PN code inversion timing signal gen- 
erator 154. The horizontal sync signal S4 extracted in 
the sync separator 14 is supplied to the PN code start 
timing signal generator 151 of the PN code generator 
1 5, the PLL circuit 1 52, and the PN code inversion timing 
signal generator 154. 

The PN code start timing signal generator 151 gen- 
erates a PN code start timing signal T1 (Fig. 4B) show- 
ing the timing at which the PN code starts to be gener- 
ated, based on the vertical sync signal S4 (Fig. 4A). The 
generated PN code start timing signal T1 is supplied to 
the PN code generator 1 53. 

The PN code start timing signal T1 starts generation 
of PN code which repeats every one horizontal interval 
(described as 1 H in the figure) based on the front end 
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of the horizontal sync signal S4. 

The PLL circuit 152 generates a clock signal CLK 
based on the horizontal sync signal S4 supplied to it, 
and the clock signal is supplied to the PN code generator 
153. The PLL circuit 152 generates a clock signal CLK 5 
of which the frequency is 250 kHz, as described here- 
inafter. 

The PN code generator 153 determines the timing 
at which the PN code starts to be generated by the PN 
code start timing signal T1 , generates a PN code S5 ac- io 
cording to this clock signal CLK, and outputs the result. 

Fig. 5 is a diagram for illustrating an example of the 
PN code generator 1 53. The PN code generator shown 
in Fig. 5 comprises an edge detection circuit DET, six D 
flip-flops REG1 to REG6, and an exclusive OR circuit is 
EX-OR. When it receives the PN code start timing signal 
T1 , clock signal CLK, and enable signal EN as a reset 
signal, it generates the PN code S5 comprising 63 chips 
per horizontal interval. In this case, the edge detection 
circuit DET detects, for example, the rising edge of the 20 
PN code start timing signal T1 , and starts generation of 
the PN code every one horizontal interval as shown in 
Fig. 4. 

In this case, when the clock rate is of the order of 1 
MHz, one period of the PN code is 63/1 =63 u,s, so a 63 25 
chip PN codes can effectively be contained in one hor- 
izontal interval (16.7 u_s). Also, by using the PN code 
start timing signal T1 as a reset signal, a PN code having 
a pre-determined code pattern is generated every 1 H 
from the head. 30 

The PN code inversion timing signal generator 154 
generates and outputs a PN code inversion timing signal 
HT for inverting the PN code based on the horizontal 
sync signal S4, The PN code inversion timing signal HT 
divides one chip that is one chip of the PN code into a 35 
plurality of divided chips, and the value of the PN code 
is inverted every plurality of divided intervals. Herein one 
chip of the PN code is divided into two half chips, and 
the value of the PN code is inverted every divided inter- 
val. 40 

Fig. 6 is a diagram for illustrating the relation be- 
tween the PN code S5, clock signal CLK, and PN code 
inversion timing signal HT generated in the PN code 
generator 15. 

Fig. 6A shows the PN code S5 which generates in 45 
response to the generation start timing supplied from the 
PN code start timing signal T1 (Fig. 6B) and is generated 
based on the clock signal CLK (Fig. 6C). Fig. 6D shows 
an example of the PN code inversion timing signal HT 

As shown in Figs. 6A, 6B, and 6C, the PN code gen- so 
eration starts based on the rising edge of the PN code 
start timing signal T1, one chip of the PN code is gen- 
erated based on the rising of the clock signal CLK (Fig. 
6C). The PN code inversion timing signal HT shown in 
Fig. 6D is generated in the PN code inversion timing sig- ss 
nal generator 154. In this case, the PN code inversion 
timing signal HT functions to divide one chip into two 
divided chips so that the value of the PN code is inverted 
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every 1/2 chip. 

The PN code S5 generated in the PN code gener- 
ator 15 as described herein above and PN code inver- 
sion timing signal HT are supplied to the PN code In- 
verter 16. 

Based on the inversion timing signal HT, the PN 
code inverter 16 controls whether or not to inverse the 
value of the PN code S5 from the PN code generator 15 
is to be inverted and generates a PN inversion code S6. 
As described herein above, the inversion timing signal 
HT is the signal which inverts every horizontal interval, 
and the PN code inverter 16 inverts, for example, the 
value of the PN code S5 in the interval where the inver- 
sion timing signal HT is in high level. 

For example, when inversion processing of the val- 
ue of the PN code string is performed based on the PN 
code inversion timing signal HT (Fig. 7B) which inverts 
the PN code string shown in Fig. 7A every 1/2 chip, one 
chip is divided into two divided chips and the value of 
the PN code is inverted every 1/2 chip. 

In detail, each chip of the PN code is divided into 
two divided chips and chip inversion occurs on alternate 
divided interval. Therefore, if the PN code is "1 the PN 
code is divided into two and is changed to "1, 1°, and 
this is subjected to chip inversion on alternate divided 
interval, then changed to "1 , 0 B . Similarly, if the PN code 
is "0°, the PN code is divided into two and is changed to 
"0, 0", and this is subjected to chip inversion on alternate 
divided interval, then changed to "0, 1 ". 

As shown in Fig. 7, the value of the PN code is in- 
verted correspondingly to the high level interval of the 
PN code inversion timing signal HT and low level inter- 
val. The PN inversion signal S6 generated in the PN 
code inverter 16 is supplied to the SS anti-duplication 
control signal generator 17. 

The SS anti-duplication control signal generator 17 
spectrally spreads the anti-duplication control signal S3 
using the PN inversion code S6 so as to generate a 
spectrally spread ant i -duplication control signal S7, and 
supplies it to the D/A conversion circuit 1 92. The D/A 
conversion circuit 192 converts the spectrally spread 
signal S7 to an analog signal S7A, and supplies it to the 
adder 18. 

The adder 18 superimposes the analog spectrally 
spread signal S7A on the analog video signal S2A, and 
generates and outputs a video signal S8A. The adder 
18 therefore functions as superimposing means for su- 
perimposing the spectrally spread signal S7A, which is 
an anti-duplication control signal that has been spectral- 
ly spread by the PN inversion code S6, on the analog 
video signal S2A. 

The analog output video signal S8A, formed by su- 
perimposing the spectrally spread anti-duplication con- 
trol signal on the analog video signal, is then supplied 
to a monitor receiver which displays an image or to the 
recording device 20 which will be described hereinafter. 

Next, the recording device 20 which receives the 
video signal S8A from the above-mentioned playback 
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device 10 and records it will be described. As shown in 
Fig. 2. the recording device 20 in this embodiment com- 
prises an encoder 21 , sync separator 22, PN code gen- 
erator 23 t PN code inverter 24, detector 25 for detecting 
the anti-duplication control signal which has been spec- 
trally spread and superimposed on the video signal (re- 
ferred to as SS anti-duplication control signal detector 
hereinafter), duplication controller 26 which performs 
control so as to permit or inhibit duplication, write unit 
27 and A/D conversion circuit 291 . The recording medi- 
um 200 is, for example, a DVD on which the video signal 
is written by the recording device 20. 

The video signal S8A from the playback device 10 
is converted to a digital video signal S8 by the A/D con- 
version circuit 291 , and supplied to the encoder 21 , sync 
separator 22, and SS anti-duplication control signal de- 
tector 25. 

The encoder 21 receives the digital video signal S8, 
removes the video sync signal, and performs encoding 
operations such as data compression of the digital video 
signal, and the encoder 21 generates a digital video sig- 
nal S9 for recording which is supplied to the recording 
medium 200, and then to the write unit 27. 

The sync separator 22 removes the video sync sig- 
nal Si 1 from the digital video signal S8 prior to encoding 
operations, and supplies it to the PN code generator 23. 
In the recording device 20, a horizontal sync signal is 
used as the video sync signal S11 as in the above-men- 
tioned playback device 10. 

The PN code generator 23 has the same structure 
as the PN code generator 15 of the playback device 10 
which was described referring to Fig. 3, and is equiva- 
lent to the PN code start timing signal generator 151, 
PLL circuit 152, PN code generator 153 shown in Fig. 5 
and PN code inversion timing signal generator 154. The 
following description therefore assumes that the PN 
code generator 23 has the structure of Fig. 3. 

In the PN code generator 23, as in the PN code gen- 
erator 15 of the above-mentioned playback device 10, 
the PN code start timing signal T1, which starts gener- 
ation of the PN code every horizontal interval, is gener- 
ated by the PN code start timing signal generator 151, 
and a clock signal CLK having a frequency of 1 MHz is 
generated by the PLL circuit 1 52. The PN code start tim- 
ing signal T1 and the clock signal CLK are supplied to 
the PN code generator 153. 

Using the PN code start timing signal T1 and the 
clock signal CLK, the PN code generator 153 generates 
the PN code S5 (S1 2 in Fig. 2). Specifically, the PN code 
S12 is generated with the same start timing relative to 
the video signal S8 as the PN code S5 generated in the 
playback device 10. 

The PN code inversion timing signal generator 154 
of the PN code generator 23 generates the inversion 
timing signal HT used in the PN code inverter 24. This 
inversion timing signal HT is a signal which is inverted 
every divided interval which has been formed by dividing 
a chip into two as described herein above. 



The PN code S12 and inversion timing signal HT 
generated in the PN code generator 23 are supplied to 
the PN code inverter 24. 

Similarly to the PN code inverter 16 of the output 
5 device 10 described herein above, the PN code inverter 
24 inverts the value of the PN code S1 2 supplied by the 
PN code generator 23 on alternate 1/2 chip according 
to the PN code inversion timing signal HT so as to gen- 
erate a PN inversion code S13. The PN inversion code 
io S13 is therefore generated as the same signal as the 
PN inversion code S6 generated in the output device 10 
relative to the video signal S8. 

The PN inversion code S13 is supplied to the SS 
anti-duplication control signal detector 25. The PN in- 
is version code S1 3 is used as a reference signal of inver- 
sion spectral spreading for extracting the anti-duplica- 
tion control signal which is spread spectrally and super- 
imposed on the video signal S8. 

The SS anti-duplication control signal detector 25 
functions as inversion spectral spreading means. By 
performing inversion spectral spreading using the PN 
inversion code S1 3, is extracts the anti-duplication con- 
trol signal which has been spread and superimposed on 
the video signal S8, and supplies it to the duplication 
controller 26 as an anti-duplication control signal S14. 

Specifically, in the SS anti-duplication control signal 
detector 25, inversion spectral spreading is performed 
using the PN inversion code S1 3 which is generated at 
the same start timing and same inversion timing as the 
PN inversion code S6 used for spectral spreading in the 
output device 1 0 relative to the video signal S8 on which 
the spectrally spread anti-duplication control signal is 
superimposed, and inversion spectral spreading is per- 
formed. 

In this inversion spectral spreading, as described 
herein above, the anti-duplication control signal super- 
imposed on the video signal S8 is extracted by multiply- 
ing the PN inversion code S13 by the video signal S8 
comprising the spectrally spread anti-duplication control 
signal, and integrating the result. In the inversion spec- 
tral spreading, the polarity of the video signal S8 is in- 
verted every 1/2 chip because the PN inversion code 
S13 is multiplied. 

As described herein above, in this embodiment, 63 
chip PN codes are generated per 1 H. One chip PN code 
corresponds to a video signal of approximately 8 pixels. 
In the case that the value of the PN code is inverted on 
alternate 1/2 chips, the polarity of the video signal 
changes on alternate four pixels. 

The video signal is a signal having a high correlation 
between adjacent pixels. Therefore, by performing inte- 
gration as part of the process of inversion spectral 
spreading, video signal components of different polarity 
of alternate 1/2 chips cancel each other out, and are 
thereby eliminated, and the anti -duplication control sig- 
nal superimposed on the video signal is ext rated without 
adverse effect of the video signal component. 

By canceling out the high level video signal, the anti- 
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duplication control signal, which is spectrally spread and 
superimposed on the video signal, can be accurately 
and quickly extracted. The anti-duplication control sig- 
nal S1 4 extracted by the SS anti-duplication control sig- 
nal detector 25 in this way is supplied to the duplication 
controller 26. 

The duplication controller 26 decodes the anti-du- 
plication control signal S1 4 and determines whether du- 
plication is to be inhibited or permitted. Based on this 
determination result, a write control signal S15 is gen- 
erated and supplied to the write unit 27 so as to permit 
or inhibit writing of the video signal S9. 

When the write control signal S15 permits writing, 
the write unit 27 writes the video signal S9 on the re- 
cording medium 200, and when the write control signal 
inhibits writing, the write unit 27 does not write the video 
signal S9 on the recording medium 200. 

Hence, in the image duplication control system of 
this embodiment, by starting generation of the PN code 
every vertical interval based on the horizontal sync sig- 
nal, generation of the PN code starts at the same timing 
relative to the video signal in the output device 10 and 
recording device 20. Moreover, by using a PN code of 
inverted polarity to the PN code on alternate 1/2 chips 
in both the output device 10 and recording device 20, 
video signal components are canceled out during inver- 
sion spectral spreading in the recording device 20 as 
described herein above, and the anti-duplication control 
signal which is superimposed on the video signal can 
be quickly and accurately extracted regardless of the 
high level video signal component. 

Consequently, the anti-duplication control signal 
S1 4 which is spectrally spread and superimposed on the 
video signal S8 is detected with higher efficiency, and 
the spread gain may be reduced. 

Because the anti-duplication control signal which is 
spectrally spread by the PN inversion code the value of 
which is inverted on alternate 1/2 chips in the same chip 
is superimposed on the video signal, the polarity of the 
spectrally spread ant i -duplication control signal ob- 
tained by multiplying this PN inversion code is also in- 
verted similarly on alternate 1/2 chips. Therefore, the 
brightness of the superimposed anti-duplication control 
signal is changed inversely on alternate 1/2 chips in one 
chip. 

The brightness variation of anti-duplication control 
signals of chip inversion in one chip is therefore aver- 
aged out, so that anti-duplication control signal compo- 
nents are not remarkable visually even when the video 
signal, on which the anti-duplication control signal is su- 
perimposed, is played back. 

According to this embodiment, the value of the PN 
code is inverted on alternate 1/2 chips, the present in- 
vention is by no means limited to this embodiment. For 
example, one chip may be divided into four and the val- 
ue of the PN code is inverted on alternate 1/4 chips. 

In detail, as shown in Fig. 8, each PN code (Fig. 8A) 
which is generated correspondingly to the clock signal 



CLK (Fig. 8B) is divided into four, and the PN code in- 
version timing signal HT (Fig. 8C) which inverts the PN 
code on alternate 1/4 chips is generated. As shown in 
Fig. 8D, if the PN code of a chip is "1 then the PN code 
5 is divided into four by the PN code inversion timing sig- 
nal HT (Fig. 8C) namely "1,0, 1, 0", on the other hand, 
if the PN code of a chip is "0", then the PN code is divided 
into "0, 1, 0, 1". 

As described herein above, it is possible to divide 
10 one chip into four and the PN code value is inverted on 
alternate 1/4 chips, or it is also possible to divide one 
chip into more divided chips than two and the PN code 
is inverted more frequently than in the case of two divid- 
ed chips. The polarity of adjacent video signals having 
* s a higher correlation can be differentiated, and the video 
signal component is canceled more effectively. 

In the above-mentioned embodiment, the case in 
which the value of the PN code is inverted in one chip 
is described, however the present invention is by no 
20 means limited to this case. For example, the PN code 
is generated so that consecutive several chips have the 
same data, and the PN code value may be inverted eve- 
ry chip. For example, the PN code value is the same for 
consecutive two or four chips, and the PN code value is 
25 inverted on alternate chip. 

In the above-mentioned embodiment, cases that 
one chip is divided into two and that one chip is divided 
into four are described, however, the present invention 
is by no means limited to these cases, for example, the 
30 PN code one chip may be divided into divided chips of 
a prescribed number such as six or eight. 

Further, for example, in the case that one pixel video 
signal corresponds to the PN code of one chip, the video 
signal component can be canceled every pixel because 
3S the PN code value can be inverted in the same pixel. 

On the other hand, in the case that a plurality of pix- 
els corresponds no the PN code of one chip, the video 
signal component can be canceled effectively between 
adjacent pixels. For example, in the case that the video 
signal of eight pixels corresponds to the PN code of one 
chip, if the PN code of one chip is divided into eight, then 
the video signal component between adjacent pixels 
can be canceled each other. Of course, even if the PN 
code of one chip is divided into two or four, the video 
45 signal can be canceled effectively because the video 
signal of high correlation is canceled. 

Further, by inverting the PN code value a plurality 
of times in the PN code of one chip, for example, even 
if the spectrally spread anti-duplication control signal is 
so superimposed on a quick moving dynamic image, the 
video signal component can be canceled in a process- 
ing unit of a divided interval which is formed by dividing 
the PN code of one chip into a plurality of divided chips, 
and the video signal component is canceled efficiently. 
55 Next, another embodiment of the image duplication 
control system in accordance with the present invention 
is described. In the above-mentioned embodiment, the 
generation of the PN code starts every one horizontal 
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interval and the PN code of one chip is divided into a 
plurality of intervals, and the PN code value is inverted 
on alternate one divided interval in one chip, however 
in the embodiment described hereinafter, generation of 
the PN code starts every one horizontal interval, and the 
value of each chip of the PN code is inverted on alternate 
one vertical interval. 

The output device and recording device in this em- 
bodiment have the same structure as the output device 
10 and recording device 20 shown in Fig. 1 and Fig. 2. 
However, operation of the PN code generator 15 of the 
output device 10 and operation of the PN code genera- 
tor 23 of the recording device 20 are different in this em- 
bodiment. First, the output device 1 0 of this embodiment 
is described with reference to Fig. 1 . 

Similarly to the above-mentioned embodiment, the 
playback video signal component S2 from the read out 
unit 1 1 is supplied to the demodulator 1 2 and anti-dupli- 
cation control signal extractor 13. the demodulator 12 
performs demodulation processing and a digital video 
signal including sync signal is generated. The digital vid- 
eo signal is converted into an analog video signal S2A 
by the D/A conversion circuit 1 91 . The analog video sig- 
nal S2A is supplied to the adder 18 and sync separator 
14. 

The anti-duplication control signal extractor 13 ex- 
tracts the anti-duplication control signal S3 from the 
playback video signal component S2 as described here- 
in above, and supplies it to the SS anti-duplication con- 
trol signal generator 17. 

The sync separator 14 of this embodiment extracts 
the horizontal sync signal and vertical sync signal from 
the video signal S2A and supplies them to the PN code 
generator 15. 

The PN code generator 15 is provided with the PN 
code start timing signal generator 151, PLL circuit 152, 
PN code generator 1 53, PN code inversion timing signal 
generator 1 54 as described herein above with reference 
to Fig. 3. In this embodiment, the horizontal sync signal 
is supplied to the PN code start timing signal generator 
151 and PLL circuit 152, and the vertical sync signal is 
supplied to the PN code inversion timing signal cenera- 
tor 154. 

As described herein above with reference with Fig. 
4, the PN code start timing signal generator 151 gener- 
ates the PN code start timing signal T2 for starting gen- 
eration of PN code every one horizontal interval based 
on the supplied horizontal sync signal. Similarly to the 
PN code start timing signal generator 151, the PLL cir- 
cuit 152 generates the clock signal CLK having, for ex- 
ample, a frequency of 1 MHz based on the horizontal 
sync signal. 

The PN code start timing signal T2 and clock signal 
CLK are supplied to the PN code generator 153. The 
PN code generator 1 53 generates the PN code S5 of 63 
chips every one horizontal interval in the same way as 
in the above-mentioned embodiment correspondingly to 
the PN code start timing signal T1 and clock signal CLK. 



In this embodiment, the vertical sync signal is sup- 
plied to the PN code inversion timing signal generator 
154. The PN code inversion timing signal generator 154 
generates the PN code inversion timing signal HT2 
5 based on the vertical sync signal. 

Fig. 9 is a diagram for illustrating an example of the 
PN code inversion timing signal HT2 in this embodi- 
ment. The PN code Inversion timing signal HT2 of two 
vertical periods generated based on the front end of the 
io vertical sync signal (Fig. 9A) shown either in Fig. 9B or 
shown in Fig. 9C may be used. In other words, the PN 
code may be subjected to chip inversion in either odd 
field or even field. 

The PN code S5 and PN code inversion timing sig- 
nal HT2 generated in the PN code generator 1 5 are sup- 
plied to the PN code inverter 16. The PN code inverter 
16 generates the PN inversion code S6 that all chips of 
the PN code S5 in the vertical interval are inverted on 
alternate one vertical interval based on the PN code in- 
version timing signal HT2, and supplies it to the SS anti- 
duplication control signal generator 17. Therefore, all 
the PN codes generated in the vertical interval are sub- 
jected to chip inversion on alternate one vertical interval. 

The SS anti-duplication control signal generator 17 
spectrally spreads the anti-duplication control signal 
from the anti-duplication control signal extractor 13 us- 
ing the PN inversion code S6 to generates the spectrally 
spread signal S7 of the anti-duplication control signal, 
and supplies it to the D/A conversion circuit 192. The D/ 
A conversion circuit 192 converts the spectrally spread 
signal S7 to an analog spectrally spread signal S7A and 
supplies it to the adder 18. 

The adder 18 generates a video signal S8A by su- 
perimposing the analog spectrally spread signal S71 on 
the video signal S2A, and supplies it to a monitor receiv- 
er and the recording device 20 in this embodiment. 

As described herein above, in the output device 10 
used in this embodiment, generation of the PN code is 
started every one horizontal interval, and the PN inver- 
sion code S6 that the chip of the PN code is inverted on 
alternate one vertical interval is generated, and spectral 
spreading is performed on the anti-duplication control 
signal using the PN inversion code S6. In this embodi- 
ment, by using both the horizontal sync signal and ver- 
tical sync signal, the output device 10 differentiates the 
period of start timing of the PN code generation from the 
period of inversion timing for inverting the chip of the PN 
code. 

Next, the recording device 20 of this embodiment is 
described with reference to Fig. 2. The sync separator 
22, PN code generator 23, and PN code inverter 24 of 
the recording device 20 of this embodiment are struc- 
tured in the same way as the sync separator 14, PN 
code cenerator 1 5, and PN code inverter 1 6 of the output 
device of this embodiment. 

The video signal S8A supplied from the output de- 
vice 10 of this embodiment is converted into a digital 
video signal S8 by the A/S conversion circuit 291, and 
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the digital video signal S8 is supplied to the encoder 21 , 
sync separator 22. and SS anti-duplication control sig- 
nal detector 25. 

As described herein above, the encoder 21 re- 
ceives supply of the digital video signal S8, and per- 
forms coding processing such as elimination of the sync 
signal and data compression of the digital video signal 
to generates a recording digital video signal S9 and sup- 
plies it to the write unit 27. 

The sync separator 22 of the recording device 20 
of this embodiment receives supply of the A/D converted 
video signal S8, extracts the horizontal sync signal and 
vertical sync signal contained in the video signal S8, and 
supplies them to the PN code generator 23. 

The PN code generator 23 generates the PN code 
generation start timing signal T1 and clock signal CLK 
based on the horizontal sync signal, and generates the 
PN code inversion timing signal HT2 based on the ref- 
erence signal of the vertical sync signal in the same way 
as the PN code generator 15 of the output device 10 
described herein above. The PN code generation timing 
signal T1 , clock signal CLK, and PN code inversion tim- 
ing signal HT2 generated herein provide the same cor- 
responding timing signal in the output device 10 to the 
video signal S8. 

Therefore, in the SS anti-duplication control signal 
detector 25 of the recording device 20, the generation 
of anti-duplication control signal starts at the same tim- 
ing as that of the PN inversion code S6 used for spectral 
spreading in the output device 10, and a PN inversion 
code S13, the chip of which PN inversion code S13 is 
inverted at the same timing, is generated Inversion 
spectral spreading is performed using the PN inversion 
code S13. 

The anti-duplication control signal S1 4 which is ex- 
tracted in the SS anti-duplication control signal detector 
25 is supplied to the duplication controller 26, and du- 
plication control of the video signal 8 on the recording 
medium 200 is performed correspondingly to the anti- 
duplication control signal. 

As described herein above, the recording device 20 
of this embodiment starts generation of the PN code 
every one horizontal interval, and performs inversion 
spectral spreading using the PN inversion code S13 
generated by inverting the chip of the PN code on alter- 
nate one vertical interval. 

For inversion spectral spreading, as described 
herein above, by multiplying the video signal S8 by the 
PN inversion code S13 and by performing integral 
processing on the result, the anti-duplication control sig- 
nal which is spectrally spread and superimposed on the 
video signal is extracted. In the inversion spectral 
spreading, the polarity of the video signal S8 is inverted 
every one vertical Interval because the PN inversion 
code S13 is multiplied. 

The video signal is a signal which has a high corre- 
lation between adjacent fields as described hereinbe- 
fore. Therefore, the video signal components on the ad- 



jacent fields which are different in polarity are canceled 
each other and offset by performing integral processing 
when inversion spectral spreading is performed. 

As described herein above, the anti-duplication 
5 control signal which is subjected to spectral spreading 
and superimposed on the video signal is extracted ac- 
curately and quickly without adverse effect of the video 
signal component. 

Accordingly, spread gain can be reduced also in this 
io embodiment in the same extent as attained in the case 
that the value of the PN code is inverted in the PN code 
of one chip as described herein above. 

Further in this embodiment, the spectrally spread* 
anti-duplication control signal is superimposed on the 
'5 video signal using the PN inversion code which is sub- 
jected to chip inversion every one vertical interval. In this 
case, the polarity of the anti-duplication control signal 
which is multiplied by the PN inversion code changes 
every one vertical interval similarly. Therefore, the 

20 brightness change of the anti-duplication control signal 
which is superimposed on the adjacent field having the 
opposite polarity is averaged because of mutually dif- 
ferent polarity. The visual interference on the image due 
to the superimposed anti-duplication control signal is di- 

25 minished when the video signal on which the anti-dupli- 
cation control signal is superimposed is played back 

In this embodiment, for the purpose of description, 
generation of the PN code is started every one horizon- 
tal interval based on the horizontal sync signal, and the 

30 chip of the PN code is inverted on alternate one vertical 
interval, however, the present invention is by no means 
limited to the case. 

For example, as shown in Fig. 10, the PN code in- 
version timing signal HT3 having one period of 4 vertical 

35 intervals (Fig. 1 0B) based on the front end of the vertical 
sync signal (Fig. 10A) is generated and used. By using 
the PN code inversion timing signal HT3 shown in Fig. 
1 0B, the chip of the PN code is inverted on alternate two 
vertical intervals. 

40 The PN code inversion timing signal HT3 having 
one period of 4 vertical intervals is not limited to the sig- 
nal shown in Fig. 10B, alternatively, the PN code inver- 
sion timing signal HT3 having the phase displaced by 
one vertical interval may be generated and used as 

45 shown in Fig. 10C. 

As described herein above, by generating such PN 
code inversion timing signal HT3 having one period of 
4 vertical intervals in the PN code inversion timing signal 
generator 154 of the PN code generators 15 and 23 of 

50 the output device 10 and recording device 20, the chip 
of the PN code is inverted on alternate two vertical in- 
tervals. 

In this case, the video signal is a signal having a 
high correlation between adjacent frames, and the video 
55 signal component between adjacent frames which are 
differentiated in polarity by multiplying the PN code 
when inversion spectral spreading is performed can be 
canceled. Therefore also in this case, the antt<luplica- 



23 



EP 0 840 507 A1 



24 



tion control signal which is subjected to spectral spread- 
ing and superimposed on the video signal is extracted 
accurately and quickly. 

Of course, because the polarity of the spectrally 
spread anti-duplication control signal is inverted every 
frame by multiplying the PN inversion code, the bright- 
ness change of the anti-duplication control signal super- 
imposed on the adjacent frames is inverted in polarity, 
and averaged each other, and the anti-duplication con- 
trol signal superimposed on the video signal becomes 
diminished and does not cause a visual interference. 

As described herein above, the PN inversion code 
may be generated so that the chip is inverted every in- 
terval range in which the video signal is correlative. 
Thereby, the video signal components having opposite 
polarity in the adjacent intervals are offset each other, 
the anti-duplication control signal which is subjected to 
spectral spreading and is superimposed on the video 
signal is extracted accurately and quickly, and the anti- 
duplication control signal which is subjected to spectral 
spreading using the PN inversion code does not deteri- 
orate the image. 

In this embodiment, the PN code start timing signal 
T1 is generated based on the horizontal sync signal, and 
the PN code inversion timing signal HT 2 is generated 
based on the vertical sync signal, however, the present 
invention is by no means limited to the case. 

In exchanged manner, the PN code start timing sig- 
nal T1 may be generated based on the vertical sync sig- 
nal and the PN code inversion timing signal HT may be 
generated based on the horizontal sync signal. For ex- 
ample, generation of the PN code is started every one 
vertical interval so that the PN code chip is inverted on 
alternate one horizontal interval. 

Of course, generation of the PN code may be start- 
ed every two vertical intervals so that the PN code chip 
value is inverted on alternate two horizontal intervals, or 
generation of the PN code may be started every one 
vertical interval so that the PN code chip value is invert- 
ed on alternate two horizontal intervals. 

In the case that the PN code chip value is inverted 
at the timing based on the horizontal sync signal as de- 
scribed herein above, because the video signal compo- 
nent is canceled due to correlation between horizontal 
scanning lines of the video signal (line correlation), the 
anti-duplication control signal which is subjected to 
spectral spreading and superimposed on the video sig- 
nal is extracted accurately and quickly as described 
herein above. 

The PN code generation start timing is not limited 
to the above-mentioned case of every one horizontal in- 
terval or every two horizontal intervals, generation of the 
PN code may be started every plurality of horizontal in- 
tervals such as every three horizontal intervals, or every 
four horizontal intervals. 

Of course, in the case that the PN code start timing 
signal is generated based on the vertical sync signal, 
the PN code generation may be started every one ver- 



tical interval or every two vertical intervals, or the PN 
code generation may be started every plurality of verti- 
cal intervals such as three vertical intervals or four ver- 
tical intervals. 

s Further, the PN code generation may be started 

every one-over-a-plural (1 /plural) horizontal interval or 
every one-over-a-plural (1 /plural) vertical interval such 
as every 1/2 horizontal interval, every 1/4 horizontal in- 
terval, every 1/2 vertical interval, or every 1/4 vertical 

io interval. 

Similar to the PN code generation start timing, the 
PN code inversion timing is by no means limited to the 
inversion on alternate one horizontal interval and on al- 
ternate two horizontal intervals, the PN code chip may 

*5 be inverted on alternate plurality of horizontal intervals 
such as on alternate three horizontal intervals or on al- 
ternate four horizontal intervals. 

Of course, in the case that the PN code inversion 
timing signal is generated based on the vertical sync sig- 

20 nal, the PN code chip is inverted on alternate one verti- 
cal interval or on alternate two vertical intervals, or the 
PN code chip is inverted on alternate plurality of vertical 
intervals such as on alternate three vertical intervals or 
four vertical intervals. 

25 Alternatively, the PN code generation may be start- 
ed on alternate 1/N (N is an integer of two or larger) hor- 
izontal interval or on alternate 1/N vertical interval such 
as 1/2 horizontal such as on alternate 1/2 horizontal in- 
terval, on alternate 1/4 horizontal interval, on alternate 

30 1/2 vertical interval, or on alternate 1/4 vertical interval. 

Further, by generating the PN code start timing sig- 
nal (Fig. 11C) which starts generation of the PN code 
every specified horizontal intervals (Fig. 11B) in each 
vertical interval (Fig. 11 A) as shown in Fig. 11, the PN 

3S code generation may be started every predetermined 
horizontal interval between each vertical interval. 

In this case, in the PN code start timing signal gen- 
erator 151 of the PN code generators 15 and 23 of the 
output device 10 and recording device 20, the PN code 

^o start timing signal T1 may be generated using both the 
vertical sync signal and horizontal sync signal. 

In this case, the PN code chip may be inverted at 
the inversion timing in one PN code chip, or the PN code 
chip may be inverted based on the horizontal sync signal 

45 or vertical sync signal such as on alternate one vertical 
interval or on alternate one horizontal interval. 

Both the PN code start timing and the PN code in- 
version timing may be set using any one of the horizontal 
sync signal or vertical sync signal, and may have differ- 

50 ent periods respectively. 

In the above-mentioned embodiment, the PN code 
start timing signal T1 and PN code inversion timing sig- 
nals HT2 and HT3 are generated based on the front end 
of the video sync signal, however, the present invention 

55 is by no means limited to the case, the phase of signals 
may be relatively shifted differently between the respec- 
tive signals, for example, the signals may be generated 
based on positions which are shifted on alternate sev- 
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eral clocks respectively from the front end of the video 
sync signal. 

In the above-mentioned embodiment, the case of 
the analog connection that analog video signals are sup- 
plied from the output device to the recording device is 
described for convenience of description, however, the 
present invention may be applied to the case of digital 
connection. 

Further in the above-mentioned embodiment, the 
case that the output device 10 and recording device 20 
are DVD devices for the purpose of description, the out- 
put device and recording device are by no means limited 
to the DVD device, but the present invention may be ap- 
plied to the case that the output device and recording 
device are VTR, digital VTR, video disk, and video CD. 
In other words, the present invention may be applied to 
analog devices such as an analog VTR and also to dig- 
ital devices such as DVD. 

Further in the above-mentioned embodiment, the 
case that the anti-duplication control signal added to the 
video signal of the recording medium 100 is extracted, 
subjected to spectral spreading using the PN inversion 
code S6, and superimposed on the video signal to be 
supplied to the recording device 20, however instead, 
the recording medium on which the spectrally spread 
anti-duplication control signal is previously superim- 
posed may be used. 

In the case of the recording medium on which the 
previously spectrally spread anti-duplication control sig- 
nal is previously superimposed as described herein 
above, extraction of the anti-duplication control signal, 
spectral spreading of the anti-duplication control signal, 
and superimposition of the spectrally spread anti-dupli- 
cation control signal on the video signal are not neces- 
sary unlike the above-mentioned output device 10. 

In this case, in the recording device 20, generation 
of the PN code is started at the same timing as that of 
the PN inversion code used for spectral spreading of the 
anti-duplication control signal which is subjected to 
spectral spreading and superimposed previously on the 
video signal recorded on the recording medium, and in- 
version spectral spreading may be performed using the 
PN inversion code which inverts the chip value every 
same timing. 

In the case that the spectrally spread anti-duplica- 
tion control signal is previously superimposed on the 
video signal recorded on the recording medium as de- 
scribed herein above, processing on the anti-duplication 
control signal can be eliminated in the output device as 
described herein above, and as long as the recording 
device side is provided with the function to perform in- 
version spectral spreading and to extract the anti-dupli- 
cation control signal, the anti-duplication control signal 
superimposed previously on the video signal is extract- 
ed effectively and duplication control is performed. 

The structure, that a anti-duplication control signal 
generator is provided in the output device, the anti-du- 
plication control signal generated in the output device is 



subjected to spectral spreading using the PN inversion 
code and superimposed or the video signal and then 
outputted, may be used. 

In the case that such structure is used, under both 
5 conditions that the anti-duplication control signal is not 
recorded originally on the recording medium and that 
the spectrally spread an ti -duplication control signal is 
not superimposed, duplication control can be performed 
in the recording device using the anti<Juplication control 
io signal which is generated in the output device and to be 
superimposed on the video signal. 

Alternatively, the following processing may be used 
instead of the process used in the above-mentioned em- 
bodiment that the chip of the PN inversion code is in- 
verted every timing based on the video sync signal. 

For example, the spectrally spread a nti -duplication 
control signal is previously superimposed on alternate 
one field of the video signal. When inversion spectral 
spreading of the recording device is performed, the vid- 

20 eo signal on which the spectrally spread anti-duplication 
control signal is superimposed is multiplied by the PN 
code having the same generation start timing and the 
same generation speed as those of the PN code used 
for spectral spreading in the playback device, thereinaf- 

25 ter, subtraction processing is performed between the 
video signal of the field on which the anti^duplication 
control signal is superimposed and the video signal of 
the adjacent field on which the anti-duplication control 
signal is not superimposed. 

30 Thereby, the video signal components of the adja- 
cent fields (vertical interval) having a high correlation are 
canceled, and the anti-duplication control signal super- 
imposed on the video signal is extracted efficiently. Of 
course such substraction processing may be performed 

55 between adjacent frames, between adjacent horizontal 
intervals (horizontal line), between adjacent pixels, or 
between a plurality of neighborhood pixels. 

Further in the above-mentioned embodiment, the 
case that the output device and recording device are 

40 DVD devices of a anti-duplication control device is de- 
scribed, however, the present invention is by no means 
limited to the case. For example, the present invention 
may be applied to the output device of the broadcasting 
station side for transmitting the television signal on 

4$ which television signal to be transmitted the spectrally 
spread anti-duplication control signal is superimposed. 
On the receiving side, it is possible to perform inversion 
spectral spreading and then extract the anti<Juplication 
control signal which is superimposed on the video signal 

so so that anti-duplication control is performed based on 
the anti-duplication control signal. 

Of course the present invention may be applied to 
the output device and deception device for transmitting 
and receiving image in the case that the analog video 

55 signal is transmitted/received through a cable as in the 
cable television system. 

As described hereinbefore, according to the image 
transmission method, image anti-duplication method, 
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image anti-duplication device, and image recording me- 
dium in accordance with the present invention, because 
the spreading code is generated at the timing based on 
the video sync signal, the spreading code generation 
can be started at the same timing as that of the video 
sync signal on the output side and reception side of the 
video signal. Thus inversion spectral spreading in the 
recording device is performed quickly. 

Further, each chip of the spreading code used for 
spectral spreading and of the spreading code for inver- 
sion spreading used for inversion spectral spreading is 
divided into a plurality of divided chips, the inversion 
spreading code that the original spreading code chip 
value is inverted (chip inversion) every such divided in- 
terval is generated, and this inversion spreading code 
is used for spectral spreading and also for inversion 
spectral spreading. Thereby, when inversion spectral 
spreading is performed, the polarity of the video signal 
component is inverted correspondingly to chip inversion 
of the spreading code. Therefore, by performing integral 
processing for inversion spectral spreading, the video 
signal component of the adjacent divided intervals hav- 
ing the inverted polarity each other is canceled, and thus 
the additional information which is subjected to spectral 
spreading and superimposed on the video signal (anti- 25 
duplication control signal) is extracted without severe 
adverse effect of the video signal component. 

Thereby, inversion spectral spreading is performed 
accurately and quickly, detection efficiency of additional 
information which is subjected to spectral spreading and 30 
superimposed on the video signal is improved, and 
spread gain is reduced when performing spectral 
spreading. 

Further, the polarity of the anti-duplication control 
signal which is subjected to spectral spreading by mul- 35 
tiplying the inversion spreading code is inverted corre- 
spondingly to the spreading code. Therefore, because 
the brightness change of the adjacent anti-duplication 
control signals having different polarity each other is av- 
eraged, the video signal is not deteriorated in spite of 40 
the video signal on which the anti-duplication control sig- 
nal is superimposed. 

Further, in the case that generation of spreading 
code is started at the timing based on the horizontal sync 
signal and the spreading code chip value is inverted at 45 
the timing based on the vertical sync signal, conversely, 
also in the case that generation of spreading code is 
started at the timing based on the vertical sync signal 
and the spreading code chip is inverted at the timing 
based on the horizontal signal, the detection efficiency so 
of the additional information is improved and spread 
gain is reduced as described herein above. The addi- 
tional information which is subjected to spectral spread- 
ing and superimposed on the video signal is reduced 
visually, and the additional information does not cause ss 
visual interference. 



Claims 

1 . A video signal transmission method for transmitting 
the video signal on which the spectrally spread ad- 
ditional information is superimposed, comprising 
the steps of: 

generating a spreading code for spectral 
spreading at the timing based on the sync sig- 
nal of said video signal; 

generating inversion spreading code formed by 
dividing the interval of each chip of spreading 
codes into N divided intervals, where N is an 
integer of 2 or larger, and by allocating alter- 
nately the value of the chip and the value of in- 
verted value of said chip to said N divided in- 
tervals; 

performing spectral spreading on the additional 
information signal using said inversion spread- 
ing code; and 

superimposing the spectrally spread additional 
information signal on the video signal. 

2. The video signal transmission method as claimed 
in claim 1 , wherein the spreading code for spectral 
spreading is generated every one or a plurality of 
sync signals of the video signal. 

3. The video signal transmission method as claimed 
in claim 1 or 2, wherein said video signal transmis- 
sion method further includes steps of: 

receiving the video signal on which the spread- 
ing code for spectral spreading; 
detecting the sync signal from the received vid- 
eo signal; 

generating an inversion spreading code for in- 
version spectral spreading corresponding to 
the inversion spreading code based on the de- 
tected sync signal; and 
extracting the additional information signal by 
performing inversion spectral spreading on the 
received image using said inversion spreading 
code for inversion spectral spreading. 

4. The video signal transmission method as claimed 
claim 3, wherein the additional information signal is 
the duplication control signal, and said video signal 
transmission method further includes a step for con- 
trolling of recording inhibition on a recording medi- 
um, recording permission, or recording restriction 
on the number of recordings based on said duplica- 
tion control signal. 

5. A video signal output device comprising: 

spreading code generation means for generat- 
ing the spreading code for spectral spreading 
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at the timing based on the sync signal of the 
video signal; 

inversion spreading code generation means for 
generating the inversion spreading code 
formed by dividing the interval of each chip of 5 
spreading codes into N divided intervals, where 
N is an integer of 2 or larger, and by allocating 
alternately the value of the chip and value of 
inverted value of said chip to said N divided in- 
tervals; 10 
spectral spreading means for performing spec- 
tral spreading on the additional information sig- 
nal using said inversion spreading code; 
superimposing means for superimposing the 
spectrally spread additional information signal is 
on the video signal; and 
output means for outputting the video signal on 
which the spectrally spread additional informa- 
tion signal is superimposed. 

20 

6. The video signal output device as claimed in claim 
5, wherein the spreading code for spectral spread- 
ing is generated every one or a plurality of sync sig- 
nals of the video signal. 

25 

7. The video signal output device as claimed in claim 
5 or 6, wherein the additional information signal is 
the duplication control signal for controlling of re- 
cording inhibition on a recording medium, recording 
permission, or recording restriction on the number 30 
of recordings. 

8. A video signal receiving device, served as a video 
signal receiving device for receiving the analog vid- 
eo signal on which the spectrally spread additional 35 
information signal is superimposed using the inver- 
sion spreading code formed by dividing the interval 

of each chip of spreading codes for spectral spread- 
ing generated at the timing based on the sync signal 
of the video signal into N divided intervals, where N *o 
is an integer of 2 or larger, and by allocating alter- 
nately the value of the chip and value of inverted 
value of said chip to said N divided intervals, com- 
prising: 

45 

sync detection means for detecting the sync 
signal from the received video signal; 
inversion spreading code generation means for 
generating the inversion spreading code for in- 
version spectral spreading corresponding to so 
the inversion spreading code based on the de- 
tected sync signal; and 

inversion spectral spreading means for per- 
forming inversion spectral spreading on the re- 
ceived video signal using said inversion ss 
spreading code for inversion spectral spread- 
ing, and for extracting the additional informa- 
tion signal. 



9. The video signal receiving device as claimed in 
claim 8, wherein the spreading code for spectral 
spreading is generated every one or a plurality of 
sync signals of the video signal. 

10. The video signal receiving device as claimed in 
claim 8 or 9, wherein the additional information sig- 
nal is the duplication control signal, and said video 
signal receiving device further includes a duplica- 
tion control means for controlling of recording inhi- 
bition on a recording medium, recording permis- 
sion, or recording restriction on the number of re- 
cordings dependently on said duplication control 
signal. 

11. A video signal duplication control system provided 
with a video signal output device for outputting the 
video signal, and a video signal receiving device for 
receiving the video signal and recording the video 
signal on the recording medium, 

said video signal output device having: 
spreading code generation means for generat- 
ing the spreading code for spectral spreading 
at the timing based on the sync signal of the 
video signal; 

inversion spreading code generation means for 
generating the inversion spreading code 
formed by dividing the interval of each chip of 
spreading codes into N divided intervals, where 
N is an integer of 2 or larger, and by allocating 
alternately the value of the chip and the invert- 
ed value of said chip to said N divided intervals; 
spectral spreading means for performing spec- 
tral spreading on the duplication control signal 
for controlling of recording inhibition on a re- 
cording medium, recording permission, or re- 
cording restriction on the number of recordings, 
using said inversion spreading code; 
superimposing means for superimposing the 
spectrally spread additional information signal 
on the video signal; and 
output means for outputting the video signal on 
which the spectrally spread additional informa- 
tion signal is superimposed; and 
said video signal receiving means having: 
reception means for receiving the video signal 
outputted from the output means; 
sync detection means for detecting the sync 
signal from the received video signal; 
inversion spreading code generation means for 
generating the inversion spreading code for in- 
version spectral spreading corresponding to 
the inversion spreading code based on the de- 
tected sync signal; 

inversion spectral spreading means for extract- 
ing the received duplication control signal using 
said inversion spreading code for inversion 
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spectral spreading; and 

duplication control means for controlling re- 
cording of the video signal on the recording me- 
dium based on the extracted duplication control 
signal. s 

12. An information superimposition extraction system 
provided with an information superimposition de- 
vice for superimposing the additional information 
signal on the video signal and an information ex- io 
traction device for extracting the additional informa- 
tion signal from the video signal; 

said information superimposition device hav- 
ing: 75 
spreading code generation means for generat- 
ing the spreading code for spectral spreading 
at the timing based on the sync signal of the 
video signal; 

inversion spreading code generation means for 20 
generating the inversion spreading code 
formed by dividing the interval of each chip of 
spreading codes into N divided intervals, where 
N is an integer of 2 or larger, and by allocating 
alternately the value of the chip and the invert- 2s 
ed value of said chip to said N divided intervals; 
spectral spreading means for performing spec- 
tral spreading on the additional information sig- 
nal to be superimposed on the video signal us- 
ing said inversion spreading code; 30 
superimposing means for superimposing the 
spectrally spread additional information signal 
on the video signal; and 
output means for outputting the video signal on 
which the spectrally spread additional informa- 35 
tion signal is superimposed; and 
said information extraction device having: 
reception means for receiving the video signal 
outputted from the output means; 
sync detection means for detecting the sync 40 
signal from the received video signal; 
inversion spreading code generation means for 
generating the inversion spreading code for in- 
version spectral spreading corresponding to 
the inversion spreading code based on the de- 45 
tected sync signal; and 

inversibn spectral spreading means for extract- 
ing the additional information signal from the 
video signal by performing inversion spectral 
spreading on the received video signal using so 
said inversion spreading code for inversion 
spectral spreading. 



1 3. A recording medium having the recorded video sig- 
nal on which the spectrally spread additional infor- 
mation is superimposed using the inversion spread- 
ing code formed by dividing the interval of each chip 
of spreading codes generated based on the sync 



55 



signal of the video signal into N divided intervlas, 
where N ts an integer of 2 or larger, and by allocating 
alternately the value of the chip and the inverted val- 
ue of said chip to said N divided intervals. 

1 4. A video signal transmission method for transmitting 
the video signal on which the spectrally spread ad- 
ditional information signal is superimposed com- 
prising the steps of: 

generating the spreading code for spectral 
spreading at the timing based on one sync sig- 
nal of the horizontal sync signal and vertical 
sync signal of the video signal; 
generating the inversion spreading code by in- 
verting the phase of the spreading code at the 
timing based on the other sync signal of the vid- 
eo signal; 

performing spectral spreading on the additional 
information signal using said inversion spread- 
ing code, and 

superimposing the spectrally spread additional 
information signal on the video signal. 

15. The video signal transmission method as claimed 
in claim 14, wherein said video signal transmission 
method further includes; 

receiving the video signal on which the spec- 
trally spread additional information signal is su- 
perimposed; 

detecting the one and the other sync signals 
from the received video signal; 
generating the inversion spreading code for in- 
version spectral spreading corresponding to 
the inversion spreading code based on the de- 
tected one and other sync signals; and 
extracting the additional information signal by 
performing inversion spectral spreading on the 
received video signal using said inversion 
spreading code for inversion spectral spread- 
ing. 

16. The video signal transmission method as claimed 
in claim 15, wherein the additional information sig- 
nal is the duplication control signal, and said video 
signal transmission method further includes a step 
for controlling of recording inhibition on a recording 
medium, recording permission, or recording restric- 
tion on the number of recordings based on said du- 
plication control signal. 

17. A video signal output device comprising: 

spreading code generation means for generat- 
ing the spreading code for spectral spreading 
at the timing based on the one sync signal of 
the horizontal sync signal and vertical sync sig- 



33 



EP 0 840 507 A1 



34 



nal of the video signal; 

inversion spreading code generation means for 
generating the inversion spreading code by in- 
verting the phase of the spreading code at the 
timing based on the other sync signal of the vid- 5 
eo signal; 

spectral spreading means for performing spec- 
tral spreading on the additional information sig- 
nal using said inversion spreading code from 
said inversion spreading code generation to 
means; 

superimposition means for superimposing the 
spectrally spread additional information signal 
on the video signal, and 

output means for outputting the video signal on 15 
which the spectrally spread additional informa- 
tion signal is superimposed. 



18. The video signal output device as claimed in claim 

17, wherein the additional information signal is the 20 
duplication control signal for controlling of recording 
inhibition on a recording medium, recording permis- 
sion, or recording restriction on the number of re- 
cordings. 

25 

1 9. A video signal reception device for receiving the an- 
alog image, on which the additional information 
spectrally spread using the inversion spreading 
code formed by inverting the phase of the spreading 
code for spectral spreading generated at the timing 30 
based on the sync signal of one of the horizontal 
sync signal and vertical sync signal of the video sig- 
nal at the timing based on the other sync signal is 
superimposed, comprising: 

3B 

sync detection means for detecting the one and 
the other sync signals from the received video 
signal; 

inversion spreading code generating means for 
generating the inversion spreading code for in- *o 
version spectral spreading corresponding to 
the inversion spreading code based on the de- 
tected one or other sync signals; and 
inversion spectral spreading means for per- 
forming inversion spectral spreading on the re- 45 
ceived video signal and for extracting the addi- 
tional information signal using said inversion 
spreading code for inversion spectral spread- 
ing. 

so 

20. The video signal receiving device as claimed in 
claim 1 9, wherein said video signal receiving device 
further includes a duplication control means for con- 
trolling of recording inhibition on a recording medi- 
um, recording permission, or recording restriction 55 
on the number of recordings dependently on said 
duplication control signal. 



21. A video signal duplication control system provided 
with a video signal output device for outputting the 
video signal and a video signal reception device for 
receiving the video signal and recording the video 
signal on the recording medium, 

said video signal output device having: 
spreading code generation means for generat- 
ing the spreading code for spectral spreading 
at the timing based on the one sync signal of 
the horizontal sync signal and vertical sync sig- 
nal of the video signal, 

inversion spreading code generation means for 
generating the inversion spreading code by in- 
verting the phase of the spreading code at the 
timing based on the other sync signal of the vid- 
eo signal; 

spectral spreading means for performing spec- 
tral spreading on the duplication control signal 
for controlling of recording inhibition on a re- 
cording medium, recording permission, or re- 
cording restriction on the number of recordings 
using said inversion spreading code from said 
inversion spreading code generation means; 
superimposition means for superimposing the 
spectrally spread additional information signal 
on the video signal; and 
output means for outputting the video signal on 
which the spectrally spread additional informa- 
tion signal is superimposed; and 
said video signal reception device having: 
sync detection means for detecting the one and 
the other sync signals from the received video 
signal; 

inversion spreading code generating means for 
generating the inversion spreading code for in- 
version spectral spreading corresponding to 
the inversion spreading code based on the de- 
tected one or other sync signals; 
inversion spectral spreading means for per- 
forming inversion spectral spreading on the re- 
ceived video signal and for extracting the addi- 
tional information signal using said inversion 
spreading code for inversion spectral spread- 
ing; and 

duplication control means for controlling re- 
cording of the video signal on the recording me- 
dium based on the extracted duplication control 
signal. 

22. An information superimposition extraction system 
provided with an information superimposition de- 
vice for superimposing the additional information 
signal on the video signal and an information ex- 
traction device for extracting the additional informa- 
tion signal from the video signal, 

said information superimposition device hav- 
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ing: 

spreading code generation means for generat- 
ing the spreading code for spectral spreading 
at the timing based on the one sync signal of 
the horizontal sync signal and vertical sync sig- s 
nal of the video signal; 

inversion spreading code generation means for 
generating the inversion spreading code by in- 
verting the phase of the spreading code at the 
timing based on the other sync signal of the vid- 10 
eo signal; 

spectral spreading means for performing spec- 
tral spreading on the additional information sig- 
nal using said inversion spreading code from 
said inversion spreading code generation 15 
means; 

supehmposition means for superimposing the 
spectrally spread additional information signal 
on the video signal; and 

output means for outputting the video signal on 20 
which the spectrally spread additional informa- 
tion signal is superimposed; and 
said information extraction device having: 
reception means for receiving the video signal 
outputted from the information superimposition 25 
device; 

sync detection means for detecting the one and 
the other sync signals from the received video 
signal; 

inversion spreading code generating means for 30 
generating the inversion spreading code for in- 
version spectral spreading corresponding to 
the inversion spreading code based on the de- 
tected one or other sync signals; and 
inversion spectral spreading means for extract- 35 
ing the additional information signal from the 
video signal by performing inversion spectral 
spreading on the received video signal using 
said inversion spreading code for inversion 
spectral spreading. 40 



45 



50 



55 



EP 0 840 507 A1 



< 
GO 
CO 



00 
<7> 





< 




o 




CD 
CO 



COOUJ 

cooo 



<OLd 




10 



WW 

Oq: 

0-^ 



in 
co 



X 
CO 

or 
o 

«S 

2Q. 
>- LU 
COCO 



EP 0 840 507 A1 



o 
o 

CM 



Vi 



Q2 
UJ L±J 



CM 



UJ 

q: 



in 

CO 



O W 
DO 



5 

CO 



CD 
CO 



lf>. 
CVJ 



CM 



LU 
Q 
O 
O 

U 



CO 
CO 



CD. 
CVJ 



Q 
< 



CD 
CM 



O 
CVJ 



<_l 
_l_jo 

l-Oh 

COOLJ 
COOQ 



rO 
CO 



CVJ 



cr 

LU 

or 
uj 
> 



LxJ 
Q 
O 
O 



X 



CVJ 
CO 



or 
o 
ujh- 

Q< 
OCT 
OUJ 



Q_ CD 



.to 

CVJ 



CO 



cr 

I 

>- UJ 

COCO 



.cvi 

CVJ 



< 

CO 
CO 



EP 0 840 507 A1 



ro 

CD 




EP 0 840 507 A1 



x CO 



UJ 

8^ 



< 



m 



Ll_ 



JfcP 0 840 507 A1 



ID 
CO 



in 



O 
UJ 



m 

CD 



UJ 

cr. 



ro 

o 
u 
or 



c\j 
o 
u 
q: 




o 

Q ^ CO 

-zjo: 

Q UJO 



O 
Q 



V CO 
UJO 



o 

Q 



v: co 
i cr 



O UJO 



c 


> 




Q 


v: co 


C 


j 


LU O 




EP 0 840 507 A1 



§5 



§5 



§5 



§5 



§5 



If) 



ro 



C\J 



to 

CO 

UJ 
Q 
O 
O 

z 

Q_ 



si 

CO — 
O — 



<-J 

cd 

CO 

o 

3 



I— 
I 



2< 

§1 

CC CO 
UJ 



Q_(- 



< 


rn 


o 


Q 


CO 


CD 


CD 


CD 




cd 


CD 


CD 


Lo- 




L_ 





EP 0 840 507 A1 



J___. 



lO 
CO 



I- 

<n 

UJ 

q 
o 
o 



CO - 1 - 

O fE 
CL i- 



O 

— L±J 
Q 

zo 

CLO 



< 


CQ 


o 








6 







EP 0 840 507 A1 



___L 



§5 



UjQr 

§5 



u9= 

ZI 

oo 



LjQr 
ZI 
OO 



ZI 

OO 



lO 
CO 

o 



cr 

i- 

co 

Q 
O 
O 



J 



_l 
o 



o 

CO 

o 

3 

o 



J 



2x 

CO 

cr _i 

UJ< 

zo 

CO 

LJ 

□ (5 
Oz 

o— 



p 

16" 

~6 
_o 

]5" 

p" 

~6" 
_o_ 

"6" 



C0 
CO 

LlI 

o 

8 



O 
CO 

ce 

LU 
> 



2 

Q_ 



< 
00 

Li- 



CO. 
CD 

O 



O 
00 

O 



Q 

00 

O 
Li. 



EP 0 840 507 A1 



j i 



i- 



]_ 



O 
CO 

o 

>- 
CO 

_l 
< 
o 

f— 

tr 

LU 

> 



it 

CO 

cr _i 
>z 

2(D 



LU 



CO 



0-1- 



CO 

cr_i 
u< 

CO 

u 



D_ I— 



< 


00 


O 


CD 


cn 


<y> 


CD 


CD 


CD 






Li_ 



EP 0 840 507 A1 




EP 0 840 507 A1 



_J_I 
UJ 



/ 



t 



H 

o> 
mq: 



rzcr 



f 



i 



CD O 



CD 
Li- 



CD 



EP 0 840 507 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 97 30 8640 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, when? appropriate. 
of relevant passages 



EP 0 400 906 A (TECHNICOLOR VIDEOCASSETTE 
OF MICHIGAN, INC. ) 

* the whole document * 

EP 0 360 615 A (DUBNER COMPUTER SYSTEMS 
INC.) 

* the whole document * 

EP 0 574 892 A (MATSUSHITA ELECTRIC 
INDUSTRIAL CO. , LTD. ) 

* page 10, line 9 - page 13, line 20; 
figures 1-7B * 

US 3 984 624 A (WAGGENER) 



* column 3, line 59 - column 9, line 15; 
figures 1-3 * 

US 3 838 444 A (L0UGHLIN ET AL. ) 



* column 4, line 5 - column 7, line 5; 
figures 1-5 * 



The present search report has been drawn up for all claims 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION <lnt.CL6) 



1,3-5,7, 
8,10-22 



1,3-5,7, 
8,10-22 



1.3-5,7, 
8,10-22 



1,3,5,8, 
11-15, 
17,19, 
21,22 



1,3.5,8 
11-15, 
17,19, 
21,22 



H04N5/913 



TECHNICAL RELOS 
SEARCHED <lnt.C1.6) 



H04N 



Place of seajch 

THE HAGUE 



Oat* of completion C f tfte saatch 

2 March 1998 



Examiner 

Verleye, J 



CATEGORY OF CITED DOCUMENTS 

X particularly relevant 0 taken atone 

Y . particularly relevant if combined with another 

document of the same category 
A : technological background 
O " non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E r earner patent document, but published on. or 

after the filing date 
O : document cited in the application 
L : document ated tor ctner reasons 



& * merrtoer ol the same oat ant family, corresponding 
document 



